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A  Review  of  the  Operating  Data  of  the  1947  Campaign  and  of  the 
Chemical,  Physical,  and  Biological  Studies  on  the  Sugars  Produced. 

PREFACE 

Seventy-three  of  the  domestic  beet  sugar  factories  operated  during  the 
1947  campaign.    Individually  the  beets  processed  ranged  from  15,000  to  626,730 
tons  for  an  average  of  164,270  tons  per  factory.    The  Steffen  process  was  used  at 
29  of  the  factories  and  1  factory  used  the  ion-exchange  purification  for  nearly 
.he  entire  campaign.    Another  factory  used  the  ion-exchange  process  for  partial 
demineralization  and  a  third  used  the  complete  process  for  a  small  part  of  the 
campaign. 

All  except  one  of  the  factories  submitted  composite  simples  for  analyt- 
ical examination.    Eleven  additional  sugars  were  included  in  the  studies,  of 
which  only  four  (numbers  4702B,  470SB,  4744B  and  4756B)  were  included  in  cal- 
culating the  general  moans. 

In  Part  I  are  presented,  first,  a  tabular  summary,  with  brief  discussion, 
of  the  operating  data  supplied  by  the  sugar  factories,  and,  second,  the  chemical 
and  physical  data  obtained  on  the  composite  sugars.    In  Part  II  arc  summarized 
the  biological  data  on  the  composite  sugars. 

The  excellent  cooperation  of  the  factories  in  supplying  the  operational 
data  and  the  sugar  samples  is  a  very  essential  part  in  making  this  report  pos- 
sible. 
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PART  I 

OPERATING  DATA  POR  THE  1947  CAMPAIGN  AND  CHEMICAL  AND  PHYSICAL 
STUDIES  OF  THE  SUGARS  PRODUCED 

By  C.  A.  Fort  and  S.  Byall 

A  .  ®tcj££J.  92BI^H}£^^~l 

(1)  Quality  of  bouts  and  diffusion  juices  (Table  I).    The  general  av- 
erage for  sugar  content  in  beets  was  15.68$  as  compared  with  an  average  of 
15.79$  in  the  1946  campaign.    This  is  the  lowest  value  since  1942  when  a  con- 
tent of  15.40$  was  averaged.    Diffusion  juice  purity  remained  at  86.4$,  the 
same  value  shown  for  the  1946  campaign.    Only  a  slight  change  from  1946  was 
found  in  the  apparent  nonsugars  in  diffusion  juice  as1  percent  cn  beets. 

(2)  Liming  arid  Carbon a ti on  (Table  1).    The  lime  used  at  non-Stoffen  fac- 
tories was  less  than  for  several  years  but  is  the  same  as  the  past  10-year  av- 
erage.   The  use  of  soda  ash  at  non-Steffen  factories  showed  no  change;  but  Stef- 
fen  factories  used  an  increased  amount,  as  compared  with  1946.    The  pH  after 
second  carbonation  ranged  from  8.3  to  9.7  and  alkalinities  from  0.007  to  0.024. 

(5)    Sulphuring  (Table  2).    The  average  amount  of  sulphur  used  per  ton  of 
beets  was  the  lowest  for  any  year.    As  will  be  seen  later,  this  produced  low 
sulphites  in  sugars  but  not  the  lowest.    One  factory  has  operated  without  the 
use  of  sulphuring  for  the  past  two  seasons,  with  a  satisfactory  effect  except 
for  lowering  of  sugar  quality  in  respect  to  reflectance  and  color  and  turbidity 
in  solution. 

(4)    Standard  Liquor  (Table  2) .    While  the  density  at  which  standard 
liquors  were  filtered  ranged  from  52°  to  73°  Brix,  the  range,  except  for  five 
instances,  was  within  60°  to  70°,  with  a  general  average  of  66°.    The  filter-aid 
used  averaged  slightly  higher  than  in  1948  attaining  the  highest  value  to  date 
for  the  non-Steffen  factories,  and  the  next  to  highest  for  the  Steffen  factories. 
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The  purities  of  the  standard  liquors  averaged  about  0.55?  above  1946  values* 

In  the  last  report  (page  3)  a  scheme  v/as  suggested  for  expressing  the  lime 
salt  characteristics  as  the  sum  of  the  soda  ash  used  plus  the  line  salt  content. 
Since  lime  salts  reached  average  values  above  any  recent  year  in  spite  of  the  use 
of  a  high  average  amount  of  soda  ash,  the  lime  salt  rating  increased  sharply  ov^r 
other  y^ars  for  octh  non-Stoffen  and  Stef fen  operetienc.    Fbr  ncn-Stsffen  fac- 
tories the  lime  salt  rating  in  1948  was  92  as  compared  vdth  83  for  last  year 
while  the  corresponding  Steffen  rating  was  140  as  contrasted  vdth  116.  Accord- 
ing tc  Swedish  workers,  the  lime  salts  do  net  necessarily  affect,  sugar  recovery 
or  sugar  quality  but  have  their  greatest  significance  as  indicators  of  the  amount 
of  br-akdevm  of  sugars  during  processing.    Lime  salts  are  partly  the  result  of 
nonsugar  characteristics  of  the  diffusion  juice  and  oartly  of  the  destruction  of 
reducing  sugars.    It  may  be  thought  that  the  recent  trend  to  higher  lime  salts  is 
due  to  processing  juices  of  higher  than  normal  content  of  reducing  sugars;  but 
this  cannot  be  concluded  until  more  information  is  available  on  the  reducing  sugar 
content  of  diffusion  juices.    It  would  be  desirable  to  include  this  determination 
in  the  routine  control  testing,  which  could  be  accomplished  by  compositing  ali- 
quots  of  the  regular  leaded  filtrates  prepared  for  polarization  of  cossettes  or 
di-ffusion  juice.    The  testing  of  only  12-  or  24-hour  composites  vculd  reduce  the 
number  of  determinations  so  that  they  could  be  handled  by  the  special  chemist. 
An  unpublished  modified  Eynon-Lanc  titration  method  for  estimation  of  the  rela- 
tively low  concentrations  of  reducing  su-ars  commonly  present  in  sugar  beets  can 
be  obtained  on  request  l'rom  the  Agricultural  Chemical  ricsearch  Division. 
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BEST  El©  PROCESS  DATA. 

(A)  Non-Steffen  Operations 


Key 

 Beets 

Juice 

Lime 

Soda 

Carbonation  Alkalini 

Polari- 

Purity 

Brix 

Purity 

Used 

Lbs . Per 

1st 

2'nd 

Garb. 

No. 

zation 

%  Beets 

Ton 

Oarb  o 

Alk, 

4703 

15.42 

11.8 

87,1 

1,53 

0.26 

0,074 

4704 

16.04 

S  3  •  6 

11.0 

85,5 

3.29 

0.32 

#11.0 

4705 

15.51 

84.2 

11.7 

87.2 

1,85 

0.05 

0.074 

y  o 

4  70 6 A 

17.52 

83,4 

15.7 

85.3 

2.98 

0.0 

0.080 

O   Ol  7 

■J  «  WX  I 

4706B 

16.97 

85.1 

15.6 

86,9 

2.54 

0.0 

0.080 

O  01  7 

4703 

16.57 

88.1 

13.3 

88,4 

2.10 

0.12 

0.076 

Q  1 
C7  «  X 

4709 

14.80 

80,4 

11.6 

83.  8 

3.69 

0.36 

0.0  7Q 

4710 

15.68 

38.1 

11.1 

88.1 

1.15 

0.27 

0.073 

Q 

4711 

14.84 

86.2 

11,9 

86.2 

1.47 

0*34 

O.OR? 

4712 

16.29 

86.9 

11.3 

90d 

0.  55 

0„063 

0-  01  Q 

4713 

1 5 .  o  4 

86.1 

11  o  4 

87.9 

1.92 

0,62 

0  07R 

O   01  R 

U»  OXO 

4714 

15.63 

84.9 

14,2 

87.0 

1.90 

0.05 

0  ORR 

O  01  Q 

Q  1 

v7  o  X 

4715 

15,29 

83.1 

13,8 

83.6 

2,33 

0.29 

o  oqo 

p  pop 

Q  Q 

4716 

16.79 

82,9 

14,1 

85,2 

1.83 

0,0 

n  op  a 

Pi    PI  Q 

U,  Uxo 

o.  y 

4717 

15.93 

86,6 

14.4 

86.6 

2.  74 

0 . 40 

o  0  7R 

p  no/i 

q  n 
y  «  u 

4721 

14.69 

85.9 

13.0 

85.3 

2,32 

0.11 

0  OR^ 

n  po a 

Q  7 

y  o  x 

4722 

15.28 

87.3 

11.0 

87.3 

1.32 

0.  56 

0  0  77 

Q  A 

4725 

15.12 

87.8 

10.9 

8  7.8 

1,15 

0.50 

0 .06R 

Q  d 

y .  h. 

4727 

14.43 

76,4 

10.  2 

84,0 

3 . 63 

1.02 

o  o  7  ^ 

Q  P 

y  i  u 

4732 

15.08 

38.0 

10.7 

88,0 

o  or? 

Q  O 

4733 

15.22 

84.4 

12.1 

84.4 

2.53 

0.0 

o  071 

P  POO 

4734 

15,74 

84.1 

13.0 

84.8 

2.41  , 

1.07 

0   OR  ? 

Q  P 

y .  o 

4735 

16.38 

85.5 

12o6 

85.8 

1.81 

0.46 

0   0  71 

p    PI  /l 

y .  x 

4739 

15.64 

87.0 

12.2 

88,1 

1.71 

0,0 

0  OR1 

P.  A 

4743 

17.24 

88.8 

12.2 

88,8 

1.39 

0.05- 

*1  0  Q 

^X  \J  «  J 

Q  7 

4744 

15.07 

86.0 

12.1 

86.0 

1.70 

0.01 

0,078 

y^o  o 

4745 

15.43 

83.9 

11.4 

85.6 

2.62 

0.0 

O  OQ1 

\J  o  V  V  X 

P    PI  o 

u»  u±y 

r'C'  -  - 

4747 

15.42 

82.0 

12.2 

83.9 

2,7 

0.0 

U  e  U  O  O 

P    PI  K 

^* , 

4749 

16.44 

89.3 

12.7 

89  ,6 

2  c  20 

0,0 

O  07^ 

Q  K 

y  •  o 

4750 

15.98 

88.3 

11.6 

88.3  • 

1.48 

0.16 

O  O  7c: 

y  .4 

4751 

13,64 

80.9 

11.9 

80, 7 

0.33 

UtUoO 

o  o 

4752 

15.30 

82,9 

11.6 

86.3 

2.  52 

*11.1 

8,9 

4754 

15c94 

85.1 

14.2 

88.2 

1.30 

0.45 

0.056 

a,020 

4755 

14.92 

11.4 

82.9 

3.25  - 

0.75 

0.062 

0.018 

4758 

15.58 

81.  4 

12o9 

84.2 

3.36 

0.0 

0.045 

0.021 

4759 

16.35 

86.9 

12.2 

88.6 

2.55 

0.0 

0.062 

9*3 

4761 

16,37 

36.4 

13.7 

89.8 

2.11 

0.41 

0.066 

0.024 

9.4 

4762 

14.63 

84.3 

10.7 

85.8 

2c91 

0,48 

0.079 

0.019 

mm 

4763 

14.70 

81.0 

9.5 

84.4 

3.57 

0,94 

*11.3 

9«.6 

4766 

16.02 

6  7.9 

11.4 

87.5 

1,76 

1.06 

0,068 

0,023 

4769 

16,41 

84.6 

isa 

84.5 

2.11 

0.23 

0.078 

9,3 

4773 

15.67 

86.3 

12.0 

87.8 

2.01 

0.03 

0.081 

9-*  2 

4776 

14.80 

87.2 

14.1 

87.8 

2.25 

0,40 

0.085 

0.013 

mm— 
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Beets  Juice  Line  Soda  Carbonation  Alkalinity 


Key      Pclari-  i^urity    Erix    Parity       Used         Lbs. Per  1st   2nd  ^aro. 

No.       zation  %  beets        Ton  Carb.      Alk.  pH 


4700 

14.94 

R4 

1  3 .  3 

U  X  •  w 

4762 

15.22 

J.  X  •  V 

P  7. 4 

4791 

15.65 

Rfi.O 

U  u  »  u 

X  £-  •  U 

66.4 

4793 

15.71 

82. 4 

13.4 

0.7 

1794 

16.06 

82.1 

1 1.9 

07.7 

(E)  Steffen  I 

-1  JCl  '-X  vXVJIO 

4702a 

15.06 

3 R .  3 

12 . 4 

X  £•  *  x 

04.9 

4702B 

17. a 

Ro*0 

12.5 

86.3 

4707 

17.06 

87.8 

11.5 

X  X  •  K* 

4720 

16.00 

Pi       .  ft 

12.2 

4724 

15.34 

88.0 

x  \y  w  x 

88  =  0 

4726 

14.62 

13  2 

Rfi  .0 

4720 

14.77 

C  X  •  VJ 

1  ?  R 

4729 

15.09 

u  *  •  j 

X  w  •  X 

7  3 

4730 

14.50 

p,fi  fi 

4731 

15.02 

X  w  •  \J 

4737 

16.57 

oo  * 

14.6 

X  1  •  V 

(9.1 

4740 

15.70 

8  fi .  1 

11.1 

X  X  •  X 

-     _  7 

4741 

15.50 

R7.fi 

4742 

15.35 

R  7  4 

o  7  •  *± 

4746 

15*20 

O  x  0  w 

1  ?  1 

U  x  •  w 

4753 

16.10 

31.2 

13.6 

90.  7 

4756 

14.56 

nf  4.  s 

10.9 

84.5 

4757 

15.95 

0  5  •  3 

13.o 

06.1 

4760 

15.69 

°  C  5 

12.2 

•  5 

4764 

16.75 

1  4.  fi 

83.9 

4765 

15.35 

06.1 

11,1 

06.1 

4760 

16.22 

05.6 

12.2 

06.2 

4771 

16.00 

06.7 

13.2 

UlJ  t'i 

4772 

14.56 

05.1 

10. C 

05.1 

4775 

15.49 

03.0 

11.7 

05.0 

4777 

15.75 

06.5 

12.4 

uO  •  o 

4770 

14.75 

01 . 0 

12.5 

u  3 . 1 

4779 

16.22 

06.1 

13.7 

00.2 

4703  • 

15. S3 

Lie*  9 

13.1 

^6.5 

47G4 

17.04 

07.2 

14.4 

o9 . 3 

4795 

16.96 

12. C 

Q  >_> .  3 

Avg.(A)l5.607  12.31  06.30 

Avg.(B)l5.707  mm  12.29  06.54 
*  First  carbonation  pH 


1.64 

X  •  w  « 

0.0 

0.07- 

0.016 

1.27 

0. 47 

*11 . 3 

9.3 

2.59 

0. 0 

0  .  0C  5 

0.019 

3.15 

CO 

♦11.1 

9.1 

2.46 

0.03 

0.072 

0.012 

4.35 

1 . 24 

0.050 

9.0 

4.45 

0.  79 

0.065 

9.0 

2.60 

0.00 

0.060 

9.4 

2.07 

0.08 

0.076 

9.3 

3.  52 

0.05 

,  0.074 

9.3 

3.22 

1 . 75 

0.063 

9.3 

7. 36 

0.10 

w  •  X  w 

0.05^ 

\J  •       \J  X 

O  *Z 
•  o 

•' .  22 

0.  26 

0.070 

0.012 

3.04 

•5  1 .0 

X  X  •  *J 

9.2 

3.  fi8 

0.  76 

*10.8 

X  w  •  ^/ 

9.3 

3.  46 

0.92 

0.070 

0 .9 

C.G9 

0.061 

9.2 

2.(0 

0.  fi2 

0.072 

9.2 

0.67 

0.078 

9.2 

3.64 

0.32 

0.074 

0.017 

0  0 

3.03 

0.  59 

0.066 

0.017 

2 . 47 

0.  77 

C.063 

9 . 7 

•:.13 

2.20 

0.075 

3.9 

3.05 

♦11.2 

9.2 

3.72 

1.06 

0.075 

— 

B.9 

3,00 

0.50 

0.069 

9.2 

3.04 

♦11.0 

— 

9.2 

3.90 

0.70 

0.070 

0.022 

3.04 

0.71 

0.000 

9.4 

3.62 

0.35 

0.075 

9.0 

3.01 

0.0 

0.006 

S.2 

4.19 

1.12 

0.000 

0.021 

2 .  E  3 

1.07 

C.056 

0.01C 

4.17 

0.01 

0.002 

0.010 

3.12 

0.01 

0.005 

O.O 

3.02 

0.19 

0.071 

0.013 

2.20 

0.29 

0.075 

0.019 

9.2 

3.60 

0.64 

0.070 

0.017 

9.1 
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TABLE  2 
INTERMEDIATE  PROCESS  DATA 


(A)  Non-Steffon  Operations 


IO  UclX 
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Sill"*  I^VllTV* 
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X  X        os.  OX  *Jxl  Uci. 
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•brix . 

ISiTlp  . 
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pH 
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0  n 
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Ql  P 
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q  A 
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A  7P  A 

p  9  c. 

ft .•>.•/!.'  - 
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P  A 

Pi    F,  "2. 
U.OO 

09 
Jc 

0  9  "2. 
J  C  »  O 

P   HP  c: 

y  (•uo  d 

n  A 

O  .  'i 

*±  /LOO 

n  9  a 

U  •  CLk 

r>  iz 
u  c  O 

/  •  O 

£9  Q 

Pi  CIO 

U.  DO 

0  9 
y  c 

Q  9  7 

P    P  7P 

(  .  D 

A7^P 

n  PR 

U  t  CO 

R  9 

Q  T 

C;  >3 

Pi  c;t 
O  .  DX 

GO 

y  y 

Q  9  'Z. 

O    PA  7 

y .  uo  / 

P,  q 
0 .  y 

7PiD 

-J  •  y 

ft  A 

Q  !  fi 
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DO  .  ( 

n  c;/i 
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Q9 
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Pi  PiA9 
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4  71  0 

0  4-A 

2 

c  n  "2 

UU  •  O 

P  ^9 

RA 

on  9 
y  x  .  c 

,P  P2A 

q  ft 
y  .  y 

4-71  1 

X  i  1.1. 

ft  RA 

R  R 
0  •  0 

ft  9c 

QPl 

y  v 

on  ft 

Pi  PlAPi 

O  Q 
O.O 

0  f,  4 

7  ^ 

7  2 
/  .  c 

C'x.  X 

ft  RA 

Q2 

O  ORA 

W  .  V  Do 

7  1 

1  a  X 

4-71  ^ 

*n  2  q 

P  ^ 
0.0 

q  9 

q  9  c. 

Pi    1  P)9 
0 .  x  y^c 

P  ^ 
O.O 

471  £ 

0.  20 

n  4. 

DO  .  Xj 

n  R2 

'J  t  DC 

q  R 

v7  D 

0 1  R 
J  1  •  D 

D   Pi  r  r 

0  A 

471  S 

R  2 

7  Q 

fi/  7 

U      •  ( 

Pi  PI 

U  .  0  X 

O 

uO 

0  9 

y  c » 0 

U  a  X'lO 

7  P 

4716 

0.35 

0.2 

0  0 
0.0 
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0.26 

7.  7 
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*  a  portion  or  all  of  sulphuring  applied  to  thick  juice.    All  others  used  sulphur- 
ing of  thin  juice  only. 


-  7  - 

(5)  White  Hassccuites  (Table  5),    About  80$  of  the  white  massecuite  pur- 
ities are  between  90  and  95$  purity,  only  1$  are  below  90$,  and  19$  are  over  95$ 
purity*    The  ajnnual  moan  purity  is  the  same  as  the  past  6-year  average.'  The  mas- 
secuite  Brix,  pH  and  the  cu.  ft.  of  massecuite  per  100  lbs.  of  sugar,  all  show 

a  normal  average  value, 

(6)  hashing  of  White  Sugar  (Table  5).    The  wash  water  used  at  the  non- 
Steffen  factories  averaged  slightly  more  than  last  year,  but  was  lower  at  Ste.ffen 
factories.    The  general  average  of  15.75  quarts  of  water  per  machine  was  unchanged. 

As  pointed  out  in  the  last  report,  the  high  wash  purity  shows  fair  corre- 
lation with  the  sugar  quality;  that  is,  the  higher  the  wash  purity  the  better 
the  quality  of  the  sugar  produced.    Other  factors  are  undoubtedly  involved  but 
to  a  considerable  extent  sugar  quality  is  made  in  the  centrifuge.    The  high  wash 
purities  reported  average  slightly  higher  than  in  1945  and  may  in  part  account 
for  the  better  su  ;ar  quality  this  year. 

(7)  Moisture  in  White  Sugar  (Table  3).    The  moisture  in  white  sugars  av- 
eraged slightly  below  the  values  in  the  previous  campaign  -  in  fact,  were  the 
lowest  since  1944. 

(8)  Raw  J.fassecuites  and  Sugar  (Table  4).    High  and  low  raw' masse cuites 
showed  essentially  the  same  purity,  Brix,  and  yield  of  sugar  per  cu.  ft.  of 
massecuite  as  in  1946.    The  average  high  and  low  raw  sugar  purities  were  higher 
than  previously,  'especially  for  Steffen  operations,  and  may  have  produced  the 
slightly  higher  white  massecuite  purities.     The  average  increase  in  raw  sugar 
purities  was  0.4°. 

(9)  Molasses  Production  (data  not  tabulated).    This  is  the  first  year 
that  data  on  molasses  produced  by  non-Steffen  factories  and  on  the  sucrose  lost 
in  molasses  were  sought  and  obtained  in  a  form  suitable  for  critical  study.  The 
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STEAR  END  PROCESSING 


(a)  Non-Steffen  Operations 
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1  unite  Mass  ecu  ite    "White  Sugar  hashing    Sugar  as  Sacked 
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92.0 

3.22 

124 

17.9 
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(Bj  Steffen  Operations 
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91 

4  fed 

8.3 

92.5 

90.9 

— 

115 

A  77A 

4  (o\) 

O  C 

y  i#o 

90«1 

— 

91 

4731 

'***  *™ 

92.1 

89.  4 

2c90 

104 

A  t-7  ty  n 

4737 

7.7 

9i.  2 

91. 5 

2„76 

107 

4740 

7.1 

92.2 

90.8 

3.53 

95 

A  f"7  A  1 

4741 

8 . 4 

92„  2 

91.0 

2.92 

100 

4742 

8.5 

92.5 

91.1 

3.09 

94 

4746 

91,6 

90.9 

3.30 

98 

4753- 

7.4 

94.3 

91.3 

9  P.A. 
c  .  c± 

J  D 

4756 

8.4 

90.9 

91.5 

3.32 

94 

4757 

y  <s  •  £ 

90»O 

i  nn 

4760 

94.6 

89.8 

2.77 

113 

4764 

7.9 

94.2 

90.5 

3.04 

92 

4765 

608 

91.3 

69.7 

2.92 

93 

4768 

8.0 

91.3 

90.7 

3.12 

90 

4771 

7.7 

93.7 

90.9 

3.19 

94 

4772 

8.4 

90.2 

91.8 

94 

4775 

8.6 

92.3 

91.2 

3.10 

97 

4777 

8.9 

92.2 

90.6 

96 

4778 

8.1 

91.3 

92.9 

2.73 

94 

4779 

7.0 

0  3  n  3 

90.0 

96 

4783 

7.8 

92.4 

91,5 

2.65 

4784 

G.3 

j2.7 

91.4 

2.56 

98 

4790 

94.5 

89.9 

3.31 

120 

4795 

7.5 

92,9 

90.2 

3.03 

110 

Avg.(A) 

6.47 

0  2  •  1 

91.4 

3.01 

97. 

Avg.(B)  8.18 

92.2 

91.1 

3.05 

97. 

15.2 

6.1 

94.5 

41 

0.028 

14.0 

5.6 

95.2 

42 

0.028 

16.0 

5.7 

90,2 

38 

0.030 

13o0 

5.2 

89.5 

55 

0.035 

16.0 

5.5 

91.3 

32 

0.018 

18.0 

8.5 

90.2 

35 

0.024 

16.0 

— 

88.7 

52 

0.055 

15.0 

5.0 

91.9 

36 

0.030 

15.0 

7*0 

90.1 

36 

0.035 

14.3 

4.6 

93.7 

68 

0.040 

17.0 

4.0 

90.4 

31 

0.035 

16.0 

6.0 

90.5 

57 

0.029 

18.0 

6.6 

90.4 

40 

0.032 

in  n 

m  a 

J.  •  CX 

A  Q 

U.  Oil 

23.0 

— 

93.3 

46  1 

0.024 

±1.4 

b  0  . 1 

ou 

14.0 

5.8 

91.6 

36 

0.015 

16.0 

6.2 

56 

0.039 

16.1 

96.0 

40 

0.030 

16.0 

6.1 

92.5 

40 

0.038 

18.0 

50.0 

29 

0.034 

18.0 

7.0 

69.4 

62 

0.037 

15.3 

5.4 

94.0 

42 

0.030 

15.0 

6.0 

90.2 

47 

0.018 

13.0 

5.0 

90.6 

48 

0.028 

16.0 

5.7 

r  1  'z 

•J  ±  .  V 

52 

0.036 

14.0 

5.0 

90.9 

46 

0.023 

13.9 

4.2 

41 

0.039 

21*9 

5.3 

30 

0.017 

17.0 

3.6 

90.6 

54 

0.034 

12.0 

94.0 

0.032 

16.0 

4.8 

5  2.7 

46 

0.031 

15.6 

5.1 

51.7 

44.  7 

0.027 

16.0 

5.6 

91.5 

44.3 

0.030 
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(A)  Non-Steffen  Operations 


Hi  eh  Ra'7  Masseouite 

High 

C\ 

j. Ft. Per 

Rav; 

Key 

Purity 

Brix    100  white 

Sugar 

No. 

Sugar 

Purity 

4703 

82.8 

92c0 

1. 45 

07.7 

4704 

83.6 

C2.7 

0.07 

96  •  2 

4705 

84.8 

02.0 

1.80 

97.7 

4706A 

86.7 

0  2.7 

— 

98.3 

4706E 

86.1 

02.8 

— 

98.9 

4708 

83.7 

93.8 

1.42 

07.4 

4700 

85.3 

91.2 

1.61 

4710 

82.8 

-3.0 

1.22 

— 

4711 

83.8 

04.3 

1.30 

90.4 

4712 

85.0 

03.4 

0c94 

00.0 

4713 

05.7 

02*9 

3.40 

07,0 

4714 

02  .  0 

94.0 

1.73 

07.1 

4715 

66.0 

1.48 

90.3 

4716 

85.3 

C  3 .  o 

1.67 

^7.2 

4717 

oC.O 

91.9 

1.38 

*j  •  5 

4721 

C  5»  ^> 

01.3 

1.37 

.0.7 

4722 

o  2  •  2 

03  .0 

1.63 

06.5 

4725 

0.1.4 

j3.6 

0.C5 

— 

4727 

04*9 

—  2.4 

1.06 

j>_ .  5 

4732 

C4.7 

03  ? 

1.16 

90.3 

4733 

m  m 

— 

— 

4734 

o  C  •  3 

02.0 

2.15 

90.1 

4755 

07.2 

92.4 

2.04 

.0.5 

4730 

90.1 

00.6 

0.64 

j6.6 

4743 

84*3 

0  3.7 

1.26 

90.0 

4744 

02.5 

1.30 

0  7.0 

4745 

.6.2 

-  2  .  9 

1.05 

00.3 

4747 

04. 3 

•  91.2 

0.02 

JC.O 

4749 

07.2 

93.7 

1.14 

....  2 

4750 

.2.6 

1.42 

.  7.7 

4751 

05.2 

.2.4 

1.72 

.;6.  6 

4752 

—  — 

4754 

06.0 

91.7 

1.05 

4755 

91.2 

97.6 

4750 

,5.6 

.  2 .  — 

1.36 

475: 

05.4 

.2.5 

1.21 

05.0 

4761 

C6.5 

91.3 

1.02 

!  6.6 

4762 

03.6 

.1.7 

.6.0 

-17C3 

.1.1 

.5.1 

0.00 

9C.2 

4766 

0  4. 5 

31.1 

1.2. 

.6.2 

476S 

0  4.5 

91.9 

1.49 

I  7.2 

4773 

04.0 

95.2 

1.21 

00.9 

T 

imj  *x 

.  FROCESSIHS 


Ldw  Raw  jfasseouvte  Low       Carbon  Used 
Cu.Ft.Por  Lbs.  Per 

Purity    Brix    100  Unite  Sugar      100  White 

Suear  Purity       Sugar  _ 


73.6 

07.9 

0.63 

ro  a 

.'  C  «  *x 

74.8 

0  2 . 4 

0.56 

i;  O.  j 

0.0 

74.5 

95.  3 

"~ 

jvJ.U 

o  02 

76.3 

-3.5 

""  ~ 

jc  .  f 

0  0 

75.8 

93.4 

*~  ""* 

r. 7 

0.0 

74.  4 

04.0 

0.  45 

oJ.u 

0.00^ 

77.1 

02.3 

0.77 

O  O 

73.3 

.6.8 

0.53 

O  O 

72.6 

.7.7 

0„  73 

no  / 

0  0 

75.4 

-3.0 

0.  00 

CI  ("; 

0.07 

77.7 

.0.5 

0.00 

»/  *x.  <J 

o  on 

72. -x 

:5.2 

0.  20 

nn  fi 
J  •  O 

0  0^ 

76.0 

92.0 

1.07 

.0.1 

O    1  A 
vJ.  X  x 

73.2 

94.4 

0.73 

uJ.U 

O  O 

lU.U 

93.9 

0.70 

0U.U 

75.7 

9  1  .  'X 

0.02 

o  c  o 
JO.U 

O  0 

\J  .  v— 

72.5 

06.4 

0.  61 

on  n 
OJ.  U 

n  o 

71.8 

.6.8 

0.45 

n  o 

J.  u 

75.6 

.4.4 

0. 71 

95.  c 

72.4 

.7.1 

O.o6 

•   1  c 
•.O  .  D 

o  o 

74.1 

.  3  o  7 

0.60 

J-x.  0 

o  o 

70.7 

-5.3 

0.00 

•-   *»  Q 

.  o . 

U.  vJb 

76.0 

0  4.  3 

0.  Ofa 

L)«S  .  U 

vJ  .  .  o 

75.1 

9*1.7 

0.29 

f    "  C 

o  o<i 

75.3 

.'6.0 

J*.  'iu 

O-  •  1 

u.u 

73.2 

6 .  -j 

0. 66 

91.3 

J.  OvJ 

76.0 

03.0 

0.  7vj 

.6.4 

j.j 

74.0 

0  3 . 4 

0.71 

-  5.  o 

0.  i  /u 

70.0 

.2.1 

0. 5o 

0  4.  J 

0.00 

72.. 

.7.0 

0.46 

02.0 

0.0 

77.0 

04.  5 

1.20 

92.1 

0.0 

76.0 

04.2 

0.70 

—  — 

3.3 

70.0 

.2.0 

0.56 

02.4 

0.14 

76.0 

32.4 

j5.4 

0.0 

77.5 

.  4 . 6 

0*09 

0.0 

74.4 

.  6.6 

0.51 

'  r  o 

0.0 

75.0 

*j  c  9  5 

0.46 

01.9 

0.10 

75.5 

.'  Cm  5 

04.4 

0.12 

75.7 

04.C 

0.02 

94.3 

0.0 

7C.7 

0.71 

94.0 

0.127 

75.0 

0.70 

—  2.0 

0.02 

75.1 

.7.6 

0.59 

91.5 

0.33 
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TABLE  4 


■til  gtt 

Raw  Mas 

secuite 

High 

fi„     TpJ_  "D„M 

Raw 

key 

runty 

Brix 

100  Mmte 

Sugar 

1M0  • 

Sugar 

Purity 

4776 

85.1 

.   — — _ 
92.6 

1.44 

97,8 

4780 

83.9 

94*0 

1,77 

96.2 

4702 

83.4 

93.2 

1.00 

96.6 

4791 

84.7 

9  3  a  0 

0.97 

96.0 

4793 

85,3 

92.0 

1 . 53 

98  .1 

4794 

84.8 

86.7 

1.12 

97.7 

(B)  Steffen  Operations 

4702A 

87,3 

94.1 

2.  70 

98.9 

4702B 

8  7*9 

93.8 

2.71 

99 . 2 

4707 

85.0 

92.2 

1.55 

95.8 

4720 

86.6 

31.3 

1.25 

97*0 

4724 

64.9 

92.6 

1.20 

96.3 

4726 

84,6 

91.9 

1.82 

96.  5 

4728 

82.2 

91.0 

97.  4 

4729 

86.0 

92.2 

1.62 

9  7.0 

4730 

85.0 

91.7 

3.66 

96.9 

4731 

85.2 

30.4 

1.40 

99 .6 

4737 

66.2 

3  2.3 

1,53 

97*4 

4740 

86.8 

91.5 

1.22 

36.2 

4  f41 

OA  A 

84.  4 

y2.7 

1.33 

9  7.1 

4742 

83.6 

91.0 

1.67 

—  — 

4746 

85.7 

91.4 

1 . 45 

99.4 

4753 

88.1 

92.2 

1.01 

99.5 

4756 

82.7 

33.3 

1.88 

— — 

4757 

86.4 

31.  i 

2.15 

99  .6 

4760 

80  •  3 

83  .9 

1.34 

99 . 4 

4764 

bo.  id 

92.7 

3.01 

93.2 

4765 

83 .  9 

91.0 

1.47 

O  £  C 
u  >  D 

4768 

84.6 

J 1 . 5 

1.42 

33.2 

4771 

86.7 

31.2 

1.73 

\J  O  •  D 

4772 

82.9 

J2.6 

1.65 

3  4. 8 

4775 

R  R  ^ 

32.6 

1.37 

38.6 

4777 

86.1 

92.7 

1.18 

97c  7 

4778 

86.3 

'j:  e  7 

1.79 

37.8 

4779 

87.1 

30,3 

1.23 

3  8 . 6 

4733 

36.2 

sfi  p  1 

1.18 

36.7 

4784 

87.0 

31,2 

1.32 

-7.1 

4795 

65.3 

30.3 

1.36 

38  oO 

32.4 

1.38 

37.7 

Avg.(B) 

35.7 

•j  2  a  0 

1.63 

7  o  8 

-  Continued 

Low  Raw  Massecuite  Low      Carbon  Used 

Cu?FtoPer  Raw       Lbs.  Per 

Purity    Brix    100  Vvhite  Sugar    100  tnhite 


Su^ar 

Puritv 

Sugar 

74.0 

9  3 © 2 

0,38' 

90.8 

0,10 

73  a  2 

95.2 

0.  71 

88.8  1 

0.0 

73  .  4 

96.9 

0.  55 

89,3 

0.0 

75.  7 

94.6 

0,69 

94.0 

0.195 

76.  3 

94,1 

0.8  7 

86.6 

0.42 

75.  7 

9  3  e  2 

0.62 

92.9 

0.0 

76.8 

95.6 

0.95 

92.4 

0.11 

77.8 

9  5  e  0 

0.95 

94.0 

0,08 

75.2 

94.4 

0.61 

87.9 

0.06 

77.8 

93.1 

0,.62 

95*8 

0,04 

74.8 

94.7 

0.60 

91.4 

0.0 

75.8 

94.1 

0.8  7 

91.0 

4.00 

77.  4 

93.6 

™  ~ 

96.8 

0.08 

78 . 5 

93,2 

0.  66 

92.8 

0,0 

76.4 

9  5.5 

0. 74 

90.3 

0.0 

75.3 

90.6 

0.31 

94,3 

0.  244 

7709 

92.7 

0.77 

93.0 

0.04 

78 « 2 

3  0  «  6 

0,  63 

90.3 

0.17 

75,2 

9  4. 3' 

0.  53 

37.9 

0.0 

76. 1 

93, , 3 

0.64 

— — 

0.0 

78  o  2 

32,8 

1.20 

93,2 

0.03 

73 .5 

94*1 

0.  53 

91.7 

0.11 

72,4 

3  6.6 

0.83 

88  e  4 

0.07 

76.2 

31.6 

1.08 

94.  2 

0.12 

81,1 

31.3 

0.75 

9  5 . 7 

0.0 

76.2 

35.2 

IcOl 

G260 

0.098 

74.1 

34.4 

0.63 

88.7  i 

0.0 

74.  7 

32.7 

0.  75 

31.1 

0,0 

80.8 

32,0 

0.36 

36.7 

0.0 

73.8 

36.0 

0.80 

88.4 

0.0 

75,3 

34.0 

0.73 

38.6 

0c  13 

76,5 

Q  A 
\J  \J  «  ± 

0.53 

92.  a 

0.01 

76.2 

3  6.8 

1.03 

33.6 

0.11 

73.1 

31.1 

0.65 

33,8 

0.05 

75.2 

rp  rt 

%J  C  e  %J 

0,83 

38.0 

0,0 

77,5 

^  c .  o 

0.57 

no  <~. 

0.009 

77.4 

31,3 

0.70 

9  4.0 

0.0 

75.1 

34.5 

0.65 

32.4 

76.7 

93  e  6 

0,73 

92.7 
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-i   -1-  -t-^  x  potf  nn  bc^ts.    It  is  commonly 
sucrose  loss  in  molasses  ranged  from  1.65*  to  5.09*  on  beets. 

•  i.,  .h-  result  of  the  total  Quantity  of 

known  that  the  amount  of  loss  as  largely  the  result 

nonsugars  and  'their  exposition,  plus  s«*  effect  fro,  the  processing  efficiency. 
The  follovdng  tabulated  values  give  evid-nec  of  the  correlation  of  sugar  loss  in 
molasses  vdth  nonsugars  in  the  beet  juice.    The  factory  grouping  as  by  increus- 
ing  loss  of  sugcr. 

SUGAR  LOSS  IN  M&ASSSS  VS.  NONSUGARS 


Group   No.  of       Sugar  Loss  in  Molasses  ^sses^ensugars 

Factor-   _J  .3Gctf  —     — orrr;  u^.w.  %  Boots  , 


ics  Range 


'Average         Range  Avenge 


n  c,7_i  9G  1.14  2.08  88.5  ] 

1'           !          Vpo  1  87            1-85         1.08-1.55  1.25  Z.U  88.1 

2«           Q           1*          ~L            o  nS         l  81-1  4°  1.55  2.55  87.0  1 

3-          «         i'StS           £3        I'io-lisS  1.53  2.S0  86.5 

!•       I       aloies        a.58      1.55-i.ti  i-fs  *.64 

3         SIX**                        1.85-2.14  1.33  5,09  bS«2 


It  is  noted  that  -.he  range  of  molasses  nonsug-rs  associated  vdth  a  par-  ..  i 
ticular  range  of  sugar  loss  is  quite  s_-.ll,  vdth  the  exceneion  of  group  4.  In 
this  groun  are  tv,o  factories  ,hich  reported  W  *»  »«**«~  ^tiCS  *8t  n0OTal 
yield  of  molasses  so  that  the  sugar  loss  is  low  compared  vdth  the  high  epoar'.nt 
nonsugars.    Tho  nonsugars  as  calculated  cn  all  sar.pl. s  are  apparent  nonpars 
because  the  Brix  of  melass  .s  us.d  in  the  calculation  is  not  tho  true  dry  seli-.s. 

-  LLr  nnit  nonsuaars  in  molasses  is  1  l/Z  pounds  of  sugar 
The  average  sugar  loss  p>-r  unit  nonsut-io 

■        --.«■■««<     On  a  dry  solids  basis  tho  loss  of  sugar  per  unit  of 
for  each  pouno  of  nor.sugais.    un  a  crj 

true  nonsugars  would  bo  of  the  order  of  1.75. 

ivata  from  the  factories  using  ion  exchange  were  not  used  in  this  study. 

■•  .h»t  the  eu^ar  less  per  unit  of  nonsugar  in  molasses 

There  is  some  anoication  tna.  tn,  .-u^ur  j. 

4-    i.ne«  ij^n  under  normal  cencitions. 
is  aaout  1.4j  in  other  words,  aeso  t.^n  uno..r 


The  difference  between  nonsugars  of  diffusion  juice  and  of  molasses 
(on  the  beet  basis)  is  fairly  uniform  for  the  various  groups.    This  means  that 
when  juice  nons.ugars  are  high  the  proportion  removed  by  clarification  is  smalle 
although  the  amount  removed  {%  beets)  is  normal.    For  example,  in  group  1  the 
estimated  removal  of  nonsugars  (%  beets)  by  clarification  is  45.2$  of  the  dif- 
fusion juice  nonsujarsj  while  for  group  7,  the  removal  is  only  35.9$.  Since 
most  of  the  coagulable  protein  is  left  in  the  battery,  it  can  be  assumed  that 
the  material  removed  in  clarification  is  largely  phosphates,  oxalates,  and  semi 
colloidal  substances. 

(10)    Beet  Storage.    Practically  12  million  tons  of  beets  were  sliced  in 
the  1943  campaign.    Of  this  total  nearly  5  million  tons  were  processed  after 
pile  storage.    In  addition  to  normal  storage  losses  in  some  areas  the  spoilage 
loss  was  especially  heavy.    Commercial  experimentation  with  supplemental  venti- 
lation was  expanded  and  again  indicated  considerable  benefits  in  conserving 
sugar  values.    The  savings  of  sugar  that  are  possible  through  reduction  of 
losses  between  harvesting  and  slicing  exceed  those  that  can  be  obtained  through 
efficiency  of  processing.    An  even  mere  intensive  effort  by  the  industry  to 
solve  the  problems  involved  is  fully  justified.     The  losses  of  this  past  cam- 
paign may  have  approached  10  million  dollars.    Half  of  this  loss  should  be  pre- 
ventable. 

3.    Chemical  and  Physical  Data  on  the  Composite  Sugars 
(l)    Ash  Content  (Table  5).    As  in  the  previous  campaigns,  ash  values 
are  calculated  on  the  basis  of  specific  conductivity  by  the  procedures  proposed 
in  the  report  for  the  1S44  campaign,  pages  2S-52.    Gravimetric  ash  was  deter- 
mined on  a  few  samples  of  low  conductivity  to  check  the  established  values  and 
reasonable  good  agreement  was  obtained.    Specific  conductivity  was  determined 


on  a  solution  of  30  grams  sugar  in  100  cc.  volume,  which  was  the  technique  adopted 
in  1940  when  this  determination  was  .first  reported.    This  concentration  was  chosen 
because  it  was  the  point  of  maximum  conductivity  for  the  majority  of  the  sugars 
and  was  little  changed  by  even  1  gram  deviations  in  the  amount  of  su.;ar  used.  The 
sulfated  ash  reported  is  the  fall  amount,  without  any  deduction;  but,  being  cal- 
culated cn  an  ionic  basis,  ash  values  do  not  include  silica. 

for  the  non-Stei'fen  sugars  the  conductivity  and  ash  are  essentially  the 
same  as  last  year;  out  for  the  Stef fen  sugars,  the  means  are  significantly  lower 
than  in  1946.    The  general  averages  are  better  than  in  any  years  except  1940  and 
1941.    This  is  in  line  with  the  slightly  higher  white  pan  purities  and  the  slight 
increase  in  the  quantity  of  wash  water  used.    The  sugars  from  45  factories  showed 
a  lower  ash  than  last  campaign  and  only  ?/6  sugars  were  higher  in  ash. 

7,rnile  the  total  nonsu-ars  in  v/hite  raassecuite  has  some  effect  on  the 
quantity  of  ash  in  the  sugar  produced,  it  is  the  concentrations  of  specific  non- 
sugars  that  are  most  readily  taken  up  during  the  crystallization  of  the  sucrose 
which  are  the  most  influential;  namely,  the  sulphates,  sulphite's,  and  lime.  As 
mentioned  before,  the  ash  in  Sugar  is  very  susceptible  to  the  efficiency  of  the 
washing  operation  and  the  correlation  of  white  mass;cuite  composition  and  sugar 
quality  is  always  erratic  unless  sugar  boiling  and  centrifugal  work  are  strictly 
uniform.    Sugar  quality  definitely  shows  no  correlation  with  the  total  nonsugars 
in  the  beet  juices  since  the  intermediate  processing  is  usually  handled  to  pro- 
duce a  good  white  massecuita  purity  irrespective  of  che  juice  purity. 

(2)    Sulnhites  (Table  5).    The  average  sulphites  (as  SOg)  in  non-Steffen 
sugars  was  aoout  the  same  as  last  season,  While  in  Steffen  sugars  the  value  was  a 
little  lower.  The  general  mean  of  seven  narts  per  million  has  only  been  bettered 
twice  before,  in  1042  and  1945.    This  was  in  spite  of  the  fact  that  five  sugars 
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TABLE  5 

MINERAL  COMPONENTS  OF  SUGARS 
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TaBLS  5  -  Cw-:t:::uzd 
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showed  sulphites  in  excess  of  20  p. p.m.    Nearly  60$  of  the  sugars  contained  only 
5  parts  per  million  or  loss. 

The  factory  that  has  Operated  without  sulphuring  the  past  two  campaigns 
produced  a  sugar  with  a  color  in  solution  triple  that  of  the  previous  sulphi- 
tation  campaign  and  the  reflectance  test  was  lower  by  2%,    However,  the  ash  in 
the-  su:ar  was  only  half  as  high  and  the  foaming  test  was  significantly  better. 
While  factors  other  than  the  omission  of  sulphuring  may  have  influenced  these 
results,  the  trend  in  respect  to  color,  reflectance  and  ash  is  as  would  be 
expected. 

(5)    Sulpha_tes  (Table  5).    Both  Steffen  and  non-Stefferi  sugars  averaged 
lower  in  sulphates  (SOg)  than  last  season.    The  general  average  of  nine  p. p.m. 
has  been  bettered  in  three  earlier  years.    About  60$  of  the  sugars  were  below 
ten  p. p.m.  and  only  two  sugars  exceeded  20  p. p.m.  sulphates. 

(4)  Chlorides  (Table  5).    Chlorides  (CI)  also  averaged  lower  than  for 
the  1946  campaign.    The  general  average  of  7.1  p. p.m.  is  not  exceptionally  low 
as  in  seven  other  recent  years  chlorides  have  been  below  this  value.  Only 
two  sugars  had  chlorides  in  excess  of  20  p. p.m.  and  80$  of  the  sugars  had  only 
10  p. p.m.  or  less. 

(5)  Lime  (Table  5).    Lime  (CaO)  showed  a  very  slight  increase  over  the 
previous  season.    There  has  been  an  upward  trend  since  1940  which  corresponds  to 
the  rather  regular  increase  in  lime  salts  reported  on  standard  liquor.  About 
40$  of  the  sugars  had  only  5  p. p.m.  or  less. 

(6)  Mineral  and  Organic  Salts  (Table  5).    Salt  contents,  like  sulpha ted 
ash,  are  lower  in  the  1947  sugars  than  for  the  previous  year.    In  fact,  mineral 
salts  are  the  lowest  of  the  past  5  years.    Organic  salts  did  not  decrease  as  much 
and  consequently  form  a  greater  proportion  of  the  total  salts  than  normal. 


-  -13'  - 

The  sugar  from  the  factory  that  operated  by  the  ion  exchange  process 
most  of  the  campaign  shows  a  £5%  lower  mineral  salts  than  usual,  but  only  a 
15&  lower  organic  salts.    The  total  salts  were  561  below  normal. 

(7)    Reflectance  [Table  3).    Average  reflectance  reached  a  new  high; 
only  one  of  the  regular  samples  was  below  90^.    No  instrumental  difficulties 
cculd  be  found  to  account  fo^  this  improvement;  but  even  if  this  were  the  ex- 
planation, the  comparison  between  samples  would  be  unaffected. 

(6)    Conor  and  Turbidity  in  Solution  (Table  3).    Both  color  and  turbid- 
ity measure  higher  than  for  5  years.    Six  sugars  showed  over  10  units  of  tur- 
bidity and  the  same  number  had  colors  of  over  5  units.    Non-Steffen  and  Stef- 
fen  sugars  averaged  alike.    The  ion  exchange  subar,  While  of  exceptionally 
high  reflectance,  was  average  in  solution  color  and  turbidity. 

( 9 )  Fo ar.in g  1  •.: z t  ( la bl c  6).    Initial  fc  lining  was  at  an  especially  low 
value  altaough  the  final  foaming  agrees  with  the  previous  Z  years.    There  was 
no  change  in  the  technique  used.    The  foaming  tests  are  the  lowest  since.  1935. 

(10)  Formula  Ratin-T  Percentages  (Table  6).    The  high  reflectances,  low 
foaming  test,  and  lower  ashes  more  than  offset  the  small  increases  in  color 
and  turbidity;  and  the  rvting  p  ;rcentages  show  a  pronounced  improvement.  In 
fact  12  sugars  bettered  the  standard  sugar  quality  set  up  in  1941  j  that  is, 
exceeded"  a  lOO^b  rating. 

(11)  Screening  Tests  (Table  7).    As  for  the  past  2  years,  the  screening 
tests  were  made  on  100-grara  aliquots  prepared  by  use  of  a  Jones  Sample  riffle. 
The  fineness  moduli  were  calculated  by  the  method  of  Noes  and  show  an  average 
increase  in  crystal  size  over  last  season.    Slightly  larger  amounts  were  re- 
tained on  screens  nos.  50,  40,  and  50. 
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PHYSICAL  PROPERTIES  AHD  PjiTIHG  OF  SUGARS 
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TiiBLE  7 
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2,5 

28.0 

35.2 

12.6 

9.4 

4e8 

4.7 

2.8 

4768 

0.0 

1.2 

35.5 

40.8 

11.9 

6.2 

2.5 

1.7 

0.2 

4771 

0.0 

2.2 

29.8 

40.0 

13.0 

9.0 

3,5 

2e0 

0.5 

4772 

0.2 

0.5 

19.0 

47.0 

16.8 

9.5 

3.7 

2.5 

0.8 

4775 

0.0 

1.0 

24e2 

39.8 

14,8 

10,0 

5.0 

3.8 

1.4 

4777 

0.0 

0.7 

24e0 

44,8 

15.7 

8.4 

3,4 

2.1 

0.9 

4773 

0.0 

4,4 

33,5 

32,0 

12.3 

9.5 

4.5 

2.7 

1.1 

4779 

0.0 

0.5 

7.0 

35-0 

20.2 

17,5 

8.0 

7,3 

4.5 

4783 

0.1 

0.9 

26,8 

45-0 

13.5 

8.0 

3.0 

2.2 

0,5 

4784 

0.0 

0,5 

10.7 

39,3 

17.7 

13,3 

6,4 

6,8 

5,3 

4790 

1.0 

7.0 

28c7 

34.6 

14.0 

7.5 

3.6 

2.5 

1.1 

4795 

0.5 

1.9 

16.0 

33.6 

15.5 

13.0 

7.3 

6.8 

5.4 

Avg.(A)0.02  2.94  27.63  34.44  13.19  10,31  5.11  4.20  2.16 
.wg.(B)0.04      1.49  24.40  38.22  14.18  10.33  4.96  4.19  2.19 
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72.6 
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52.6 
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49.6 

62.9 

50.1 

63.3 

47.2 

65.0 

64.1 

74.7 

74.1 

48.6 

59.2 

63.7 

63.2 

76.3 

69.8 

66.0 

64.0 

66.8 

65.  5 

<:2.o 

71,8 
50.0 
63.3 
u9,6 

62.07 

62.62 


137.9 
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66.4 
76.4 
52.1 


38.1 

36.0 

45.3 

45.8 

49.0 

38.0 

60.6 

32.3 

62.4 

29.2 

41.0 

27.9 

39.7 

26.0 

39,5 

45.7 

61.4 

56.9 

27.5 

38.2 

52.3 

45.2 

56.1 

50.9 

40.6 

49.9 

44.5 

54. 

23.9 

47.9 

27.7 

58.3 

32,0 

46.6 

43.0 
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SUMMARY 

It  would  appear  that  the  slightly  higher  white  pan  purities  and  an  in- 
crease in  wash  water  produced  sugars  of  higher  than  normal  reflectance  with 
lower  ash  and  foaming.    The  overall  improvement  in  quality  shown  by  the  form- 
ula percentage  ratings  is  notable.    This  was  accomplished  in  spite  of  a  lower 
sucrose  in  beets  and  the  pile  storage  of  very  large  tonnages  for  extended 
periods  of  time. 
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PART  II 

BI0L03ICAL  STUDIES  OF  SUGARS 
By  H.  H.  Hall  and  Dorothea  J.  Ternisson 

The  bacteriological  quality  of  the  sugars  was  determined  by  examining 
the  samoles  for  vaiious  microorganisms,  particularly7-  aerobic  and  anaerobic  ther- 
mophilic bacteria,  mesophilic  bacteria,  yeasts,  and  molds  which  might  influence 
the  desirable  characteristics  or  keeping  quality  of  canned  foods,  beverages, 
dairy  products,  frozen  foods,  desserts,  candies,  etc.    Determination  was  also 
made  of  relative  amounts  of  substances  which  stimulate  the  growth  of  yeast  in 
sugar  solutions  and  which  affect  the  suitability  of  the  sugar-  for  use  in  the  man- 
ufacture of  beverages. 

The  data  were  obtained  by  tue  examination  of  a  portion  of  the  regular  com- 
posite samples  described  in  the  preceding  part  of  this  report,  and  the  same  iden- 
tification numbers  have  been  usee.    The  results  are  given  in  two  sections:  (1) 
Examination  for  microorganisms,  and  (k)  examination  for  yea st-grovrih-oromp ting 
substances . 

EXAMINATION  FOR  iaCHOORGR.NISMS 

Methods  and  media  used  for  the  enumeration  of  thermophilic  and  mesophilic 
organisms  and  the  standards  adopted  for  these  groups  were  given  in  the  report 
fcr  1S45  and  will  not  be  repeated  here.    No  changes  were  made  or  proposed  curing 
the  past  year  by  sugar  manufacturers  or  consumer  interests  of  methods  or  stan- 
dards for  cither  jroup  of  microorganisms. 

The  results  of  the  examination  of  the  sugars  for  microorganisms  are  given 
in  Taolc  I. 


Thermophilic  Bacteria,    Examination  was  made  of  the  83  samples  of  sugar 
submitted  by  77  factories.    Only  two  of  the  samples,  or  2.4$,  contained  more  than 
the  permissible  number  of  thermophilic  bacteria  permitted  by  the  standards  for 
canning  grade  sugar.    These  were  samples  Nos.  4734  and  4793  which  contained  430 
and  305  thermophilic  aerobic  spores,  respectively,  as  compared  with  the  permis- 
sible number  of  125  spores  per  10  grams  of  sugar.    Sample  No.  4795  also  contained 
165  flat  sour  spores  per  10  grams  of  sugar  as  compared  with  the  permitted  number 
of  50.    These  values  are  well  below  the  canning  grade  standards  and  are  an  im- 
provement over  those  of  the  previous  year  when  7  samples,  or  9.1$,  contained  ex- 
cessive numbers  of  these  organisms. 

None  of  the  samples  contained  more  than  three  anaerobic  sulfide  spores  or 
more  than  63.6$  of  positive  tubes  for  anaerobic/  hard  swell  types  as  compared 
with  the  standard "of  5  spores  per  10  grams  of  sugar  and  66.6$  of  the  tubes,  re- 
spectively. 

In  comparing  the  overall  quality  of  the  sugars  from  the  standpoint  of 
canning  grade  specifications  with  those  of  previous  years,  it  is  noted. that  the 
97.6$  of  samples  passing  this  year  is  a  higher  percentage  than  that  for  any  year 
since  the  beginning  of  this  test  in  1935.    Two  other  years  -  1945  and  1953  -  were 
in  the  same  range,  with  values  of  95.4  and  96.1$,  respectively.    Lost  of  the  im- 
provement this  year  is  due  to  the  elimination  of  flat  sour  type  spores.  Whereas 
the  average  number  of  spores  in  1946  was  13.0,  it  was  4.7  per  10  grams  this  year. 

Mesophilic  Organisms .    This  group  of  organisms  includes  bacteria  which 
grow  at  ordinary  temperatures,  yeast,  and  molds.    The  culture  media  which  are 
used  for  their  enumeration  and  incubation  temperatures  were  given  in  last  year's 
report.    There  were  three  samples,  or  3.3$,  which  contained  more  than  the  sug- 
gested limit  of  100  aerobic  mesophilic  bacteria  per  gram  of  sugar,  as  compared 
with  four  samples,  or  5,2$,  for  the  previous  year.    This  improvement  is  further 
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reflected  by  a  comparison  of  the  average  of  17  bactc-ria  per  gram  this  year  with 
40.1  in  1945.    leasts  were  found  in  only  two  samples  again  this  year  and  then  only 
to  the  extent  of  1  yeast  per  gran  of  sugar.    This  is  insignificant  as  far  as  in- 
dustrial use  of  the  sugar  is  concerned  -  there  would  be  no  question  regarding  its 
use  in  beverages,  sirups,  dairy  products,  etc.    kolas  were  founa  in  excessive 
numbers  in  four  samples  and  to  such  an  extent  th">t  they  were  probably  intro- 
duced into  the  sugar  during  its  manufacture  rather  than  from  handling  the  com- 
posite sample.    The  suspect  samples  which  contained  penicillium  in  nearly  pure 
culture  are  Nbs.  4712,  4753,  4771  and  4791.    Of  the  remaining  samples  24  were 
found  to  be  free  of  mold  contamination  and  24  to  contain  5  molds  or  less  per 
gram  of  sugar a  some  of  which  were  undoubtedly  introduced  during  handling  of  the 
composite  sample  rather  than  during  the  manufacture  of  the  sugar. 

EXAMINATION  FOR  YFAST-GROViTK-PHOKOTITJG  SUBSTANCES 

Composite  samples  were  again  examined  for  the  presence  and  relative 
amount  of  substances  which  promote  the  growth  of  yeasts  in  solution  of  the  sugar. 
Sources  of  information  regarding  the  identification  of  these  suestances,  their 
significance  in  Beverages,  and  methods  for  estimating  and  reporting  the  relative 
amount  in  each  sample  were  given  in  the  report  issued  last  year. 

Results  for  the  examination  of  the  samples  for  these  substances  arc  given 
in  Table  II,  with  samples  arranged  in  numerical  order  of  increasing  yeast-inoc- 
ulum multiple  values.    The  yeast-inoculum  multiple  is  obtained  by  dividing  the 
number  of  yeast  cells  per  .ml.  after  72  hours  of  incubation  at  50°  C.  by  the  num- 
ber introduced  in  the  inoculum.    The  value  1.0  means  that  there  was  no  multi- 
plication of  cells  and  that  yeast- growth-promo ting  substances  are  considered  to 
be  absent  vrtien  determined  by  this  method* 

The  range  of  yeast-inoculum  multiple  values  this  year  is  from  1.0  to 
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TABLE  II 

RANKING  OF  SUGAR:  SAMPLES  COLLECTED  DURING  1947- CAMPAIGN 


ON  I 

3 AS IS  OF 

RELATIVE  FREEDOM 

FROM  YEAST 

GROV.TH- 

■PROMOTING 

SUBS 

IANCES 

Yeast- 

Yeast- 

Sample 

Inoculum 

Sample 

Inocului 

No. 

Rank 

Multiple 

No. 

Rank 

Multipl 

4706B 

1 

1.0 

4744B 

22 

5.7 

4727 

1 

1.0 

4783 

22 

5.7 

4757 

1 

1.0 

4709 

23 

5.9 

4761 

1 

1.0 

4707 

24 

6.1 

4784 

1 

1.0 

4735 

24 

6.1 

4750 

2 

1.2 

4765 

25 

6.3 

4753 

2 

1,2 

4712 

26 

6.7 

4759 

2 

1.2 

4  70  2 A 

27 

6.9 

4714 

3 

1.4 

4715 

27 

6.9 

4722 

3 

1.4 

4731 

27 

6.9 

4749 

3 

1.4 

4704 

28 

7.1 

4791  Cane  4 

1.6 

4716 

29 

7.8 

4740 

-5 

1,8 

4777 

30 

8.0 

4790 

5 

1.8 

4795 

30 

8.0 

4717 

6 

2,0 

4741 

31 

8.4 

4724 

7 

2.5 

4762 

31 

3.4 

4710 

8 

2.7 

4766 

31 

8.4 

4782 

8 

2.7 

4760 

32 

8.6 

4702B 

a 
*y 

2.9 

4763 

33 

9.0 

4742 

9 

2.9 

4730 

33 

9.0 

4778 

9 

2.9 

4703 

34 

9.2 

4739 

10 

3.1 

4730 

35 

9.4 

4708 

11 

3.3 

4764A{Spiing)35 

9.4 

4746 

11 

3.3 

4729 

36 

10.4 

4711 

12 

3.5 

4723 

37 

10.6 

4725 

13 

3.7 

4747 

38 

10.8 

4737 

13 

3,7 

4772 

39 

11.0 

4771 

14  . 

3.9 

4768 

40 

11.2 

4732 

15 

4.1 

1  4726 

41 

11.4 

4743 

15 

4.1 

4755 

41 

11.4 

4721 

16 

4,3 

4773 

41 

11.4 

4754 

17 

4„5 

4793 

42 

12,5 

4720 

18 

4.7 

4756A 

43 

12.9 

4769 

18 

4.7 

4713 

44 

13.1 

4733 

19 

4.9 

4794 

44 

13.1 

4756B 

19 

4.9 

4752 

45 

14,1 

4776 

19 

4e9 

4734 

46 

14.3 

470 6A 

20 

5.3 

4775 

46 

14.3 

4745 

20 

5.3 

4691B(1) 

47 

14.9 

4791B 

21 

5. 5 

4779 

48 

15.5 

4705 

22 

5.7 

4758 

49 

17.1 

4744A 

50 

21.8 

(l)  Not  included  in  list  report. 


21.3,  with  an  average  of  6.6,  as  compared  with  a  range  of  1.0  to  30.3  and  an 

average  of  3.9  for  1943.    Again  this  yeir  ill  of  the  samples  are  considered  to 
be  well  within  the  safe  limit  for  use  in  the  ia~nufacturc  of  beverages,  sirups, 
and  ether  products  in  which  yeast  growth  might  be  a  limiting  factor  in  their 
keeping  quality. 
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